
Helicobacter Pylori
What is it?

-Helicobacter pylori is a bacteria that resides in the lining of the stomach causing chronic low-level inflammation of the stomach lining and is strongly linked to the development of duodenal and gastric ulcers and stomach ulcers.

- It affects 50% of the population, making it the most widespread infection in the world.
-It has a higher infection rate in third world countries due to poor sanitary conditions, but is still present in the western society.
-H.pylori is a bacteria present in feces and enters the body orally. This is the reason the infection is usually acquired in early childhood as youngsters may put their hands in sick or feces and then put in their mouth. It may also be ingested through waste tainted food or water.
-This makes children in developing countries have a much higher risk of infection than those of industrialized nations and h.pylori is becoming more uncommon to find in children in developed nations as people have much higher hygiene standards now. The greatest effected age group are the elderly with about 50% infected compared to 10% for age 18-30. This reflects the infection rates of earlier generations.
-It is also contagious and can be passed on through the use and sharing of dining utensils as they act as a carrier to transmit the bacteria from one person to another.

-Over 80% of infected individuals are asymptomatic, (show no symptoms and are unaffected) they are just carriers for the infection.
The remaining 20% colonized with h.pylori will develop gastric or duodenal ulcers, and 1-2% of these face the risk of stomach cancer.
-H.pylori causes 9 out 10 ulcers and the acidity of the stomach lumen determines whether an ulcer is duodenal or gastric. 

· Duodenal ulcer patients tend to secrete more acid into the stomach causing h.pylori to avoid the acidic parts and instead colonize in the antrum where there are fewer acid secreting cells. The inflammatory response of the antrum is to secrete the hormone gastrin which stimulates the stomach cells to produce more acid. When these levels are chronic, the number of parietal cells secreting acid increase producing more acid. This increased acid damages the duodenum and the result is ulceration.

· Gastric ulcers are associated with normal or reduced levels of gastric acid production, suggesting that the mechanisms that protect the gastric mucus are defective.

-Gastric cancer has decreased, but at the same time gastro esophageal reflux disease and esophageal cancer have increased. This leads to the theory that h.pylori may have a beneficial effect by regulating the acidity of the stomach and lowering the impact of regurgitation of gastric acid into the esophagus.

- Despite high rates of infection in certain areas of the world, h.pylori is on a decline. However, the bacteria is starting to become resistant to antibiotics and certain strains of the bacteria are already resistant.

How does H.pylori colonize and survive?

-To colonize the stomach the h.pylori has to survive the acidic pH of the lumen and burrow into the mucus lining of the stomach. Due to its spiral shape, the bacteria can easily move through the mucus lining. To help propel the bacteria it has flagella (tail like structures), that rotate the bacteria and drill them into the lining.
-To avoid being carried into acidic parts, h.pylori senses the pH gradient and swims away from the acidic contents of the lumen towards the more neutral pH environments.

-H.pylori produces large amounts of urease molecules which breaks down urea into carbon dioxide and ammonia. The ammonia neutralizes gastric acid which helps the survival of h.pylori. Without the urease enzyme, the h.pylori cannot continue to exist as the stomach is to acidic.
- -H.pylori was investigated in 1979 by Robin Warren and Barry Marshall, although many did not believe that h.pylori was a cause for gastritis and ulcers. To demonstrate the effects, marshall drank a beaker of h.pylori and became ill several days later with nausea and vomiting. An endoscopy revealed signs of gastritis and the presence of h.pylori and the pair went on to show that antibiotics were an effective treatment in many cases of gastritis. They were awarded the Nobel prize in medicine in 2005 for their work on h.pylori.

Symptoms
H. pylori can cause many different symptoms, because everyone has a unique genetic blueprint, so reactions and symptoms will not be the same. However there are some characteristic symptoms that tend to affect most people:
Heartburn / acid reflux. (generally treated by antacids)
Diarrhea/Constipation/Bloating/Indigestion/Belching and regurgitation Because H pylori interferes with acid in the stomach food is not digested properly. This can lead to any digestive symptom. 

Fatigue and Low Energy. The immune system has to work very hard to fight infections. If H pylori is present, it creates a 24/7 stress on the body that uses up a lot of energy, resulting in tiredness. Adding to this low energy is the fact that food may not be digested properly, so the body won't get the required fuels to maintain energy levels. 

Nausea & Vomiting. Many people experience nausea when they are infected with H pylori. Feelings of sickness, particularly in the mornings (sometimes mistaken for pregnancy morning sickness) or even vomit as a result of the infection. 

Unexplained Weight Loss. As it’s hard to digest food - especially fats and proteins, it can lead to muscle loss, which is not healthy weight loss. So trying to gain muscle with h.pylori could block progress. 

Difficulty Losing Weight. Any infection is a stress on your body, and the response is to produce the hormone cortisol. Cortisol can either cause weight loss or weight gain, depending on the person. It may promote weight gain around the middle but also cause muscle loss. 

Hormonal Symptoms. If there is too much cortisol due to the H pylori infection, the entire hormone system can become affected. In women, this can lead to PMS/PMT, mood swings, irritability, headaches, and lack of interest in sex. Some of the same symptoms can occur in men, with the addition of impotence. 
Depression/Anxiety. Mood is regulated by hormones and chemicals in the brain called neurotransmitters. These chemicals are made from fats and proteins, which may not be digested properly when the stomach is infected with H pylori. The chemical serotonin (important for mood) is largely made in the digestive system, so any damage to the stomach and intestines can lead to a shortage of this. 

Oral Infections / Gum Disease / Coated Tongue / Bad Breath.  H.pylori is mostly in the stomach and small intestines, but it will also be present in the mouth and can weaken the immune system so that other bacteria grow in the mouth.

Sinus Problems. Sinuses are joined to the digestive system, so any irritation to the digestive system can cause sinus problems. Constant blocked nose, painful sinuses, colds and infections can all indicate H pylori. 

As most ulcers are caused by h.pylori, any symptoms of these such as gnawing or burning pain in the abdomen between the breastbone and belly button should be considered as an infection. They often occur when the stomach is empty, between meals and early mornings and last from minutes to hours. Food will relieve the pain as will antacids, but not without certain side effects! Remember, h.pylori cannot survive in a highly acidic environment, so reducing acid content means the infection can flourish.

Tests

There are several tests that can be done to identify the infection of h.pylori.
-Blood antibody test



-Endoscopy with biopsy check
-Stool antibody test



-Urea breath test

Research shows that an endoscopy with a biopsy check is the most reliable method for detecting h.pylori. But unless the test is carried out on the correct location of the infection, it is unreliable.

The urea breath test is carried out by swallowing a capsule containing urea made from an isotope of carbon. (Isotopes of carbon occur in miniscule amounts in nature, and can be measured with special testing machines.) If H. pylori is present in the stomach, the urea is broken up into nitrogen and carbon (as carbon dioxide). The carbon dioxide is absorbed across the lining of the stomach and into the blood. It then is excreted from the lungs in the breath. Samples of exhaled breath are collected, and the isotopic carbon in the exhaled carbon dioxide is measured.

If the isotope is detected in the breath, it means that H. pylori is present in the stomach. If the isotope is not found, H. pylori is not present. When the H. pylori is effectively treated (eradicated) by antibiotics, the test changes from positive (isotope present) to negative (isotope absent).

This test is however unreliable if the patient uses certain drugs that affect h.pylori urease activity prior to testing as it gives false negative readings. 

Treatment

Standard treatment for h.pylori patients is to eradicate it and heal the ulcers. The treatment is a triple therapy consisting of antibiotics (amoxicillin and clarithromycin) and a proton pump inhibitor (omeprazole). The proton pump inhibitor works by blocking enzymes of the gastric parietal cell and can reduce gastric acid secretion by up to 99%.










       The lack of the acid in the stomach will aid in the healing of ulcers, and reduces the pain from indigestion and heartburn. However, lack of stomach acid may result in poor absorption of nutrients, particularly calcium.
Definition of use from wikipedia: The proton pump inhibitors are given in an inactive form. The inactive form is neutrally charged (lipophilic) and readily crosses cell membranes into intracellular compartments (like the parietal cell canaliculus) that have acidic environments. In an acid environment, the inactive drug is protonated and rearranges into its active form. As described above, the active form will covalently and irreversibly bind to the gastric proton pump, deactivating it.

The existing treatment was to treat symptoms only and consisted of only one of the following, antacids, H2 (hydrogen) inhibitors or proton pump inhibitors. Latest medicine offers variations of the triple therapy that can be used to treat different strains of the increasingly resistant bacteria, or to suit a patients conditions, e.g. penicillin allergies.

Once the infection is treated, the urea breath test should be used again to confirm success of the treatment.

In the elderly, the stomachs mucus layer becomes atrophic and the h.pylori bacteria cannot colonize, so the bacteria are likely to disappear.

